Unusual or unexpected effect of treatment Background:
Background
According to the American Society of Clinical Oncology, the prevalence of cancer is increasing globally [1] . Kazakhstan also has a similar trend [2] . Oncologic diseases have multiple causes. Different treatment methods are used, sometimes contradictory to each other [3, 4] . Cost-effectiveness studies of cancer treatment reveal that it is among the most costly diseases in medicine [5] . Therefore, every new treatment method that can lead to the regression of the tumor process should merit attention [6] .
In recent years, many researchers consider neoplastic process in the body as a systemic disease [7, 8] . Therefore, research attention focusses on methods of cancer treatment that lead to normalization of metabolic disorders [9, 10] .
The aim of this case report is to present the results of treatment of end-stage ovarian carcinoma in the 41-year-old women using weight loss therapy.
Case Report
E.E.A. was a 41-year-old female patient, case history number 53 (the opening date was August 19, 2012 ).
The patient life-history and disease. She considered herself as being sick beginning January 2012 when there was right-sided abdominal pain near the tumor, abdominal distension, and severe weakness. According to her patient history there were recurrent abdominal pains in the last 6 months and weight loss of 12 kg during 3 months (from 86 kg to 74 kg). She applied to a polyclinic in the community in February 21, 2012 , where she was redirected to the polyclinic of a municipal Oncology Center of Almaty City (MOCA), where laboratory and instrumental investigations were conducted. The results of abdominal ultrasound on February 21, 2012 were: diffuse changes in the liver parenchyma (fatty) and pancreas (fatty), and free liquid in the peritoneal cavity. The results of abdominal MRI on February 24, 2012: ovarian carcinoma. Esophagogastroduodenoscopy results on March 14, 2012: pyloroduodenitis; superficial gastritis with focal atrophy; first-degree reflux esophagitis; lower esophageal sphincter insufficiency.
In addition to the anamnesis: The last 6 years was she had a pollen allergy treated by Diprospan. Menstruation ceased in the middle of 2011 (6 months before the abdominal pain began). She has a daughter, and had 2 abortions in last 5 years. The results of pelvic ultrasound on November 19, 2010 : the right and left ovaries dimensions of 23×19 mm and 24×22 mm, respectively; in the behind the uterus space is inhomogeneous formation with calcifications and a cavernous component up to 24 mm, which is not associated with the intestine; signs of bilateral salpingo-oophoritis.
The patient received hospital treatment in the MOCA hospital for further examination, confirmation of the diagnosis, and treatment from March 15, 2012 to March 28, 2012 .
The results of survey chest radiography on March 15, 2012: a small amount of pleural effusion in the right sinus.
CT scan results of the abdominal and pelvic organs on March 17, 2012: conglomerate cystic-solid formation in the pelvis; the formation of perirectal tissue with involvement in the process of the rectum upper ampulla; lymphadenopathy of pelvic and retroperitoneal lymph nodes, metastases signs; carcinomatosis of the abdominal cavity and pelvis; hepatomegaly; ascites; incidental uretero-hydronephrosis. CA 125 ovarian cancer biomarker in the blood on February 24, 2012 was 623 U/ ml (normal is 0-35). Immunosorbent assay on HIV, RW, and HBsAg, HCV on March 7, 2012 (#1604479, #201, and #1604479, respectively) were negative.
The patient was given neo-adjuvant polychemotherapy (NAPCT) before surgery. The first NAPCT course started March 20, 2012: Kemocarb injection (carboplatin) 450 mg per course and Paclitaxel 230 mg with antiemetic (Osetron, Metoclopramide) and infusion (Aminoplasmal, glucose-insulin-potassium infusion) and immunocorrective (Prednisolone, Dexamethasone) therapy.
The patient was discharged in moderately severe condition caused by the oncologic disease under observation of the MOCA polyclinic with concluding diagnosis of epithelial invasive ovarian cancer, stage III (T 3 N 2 M 1 ). Abdominal carcinomatosis was present. Recommendations were observation in the MOCA polyclinic, hepatoprotectors, and continuing NAPCT after 3 weeks. The results of abdominal and pelvic ultrasound after the 5 NAPCT courses were (on June 21, 2012): blurred diffuse changes in the liver parenchyma (fatty) and pancreas (fatty); incidental moderately marked urinary stasis (pyelectasis up to 21×23 mm, calicectasis up to 12 mm); residual slight ascites; single carcinomatosis lesions in the upper abdomen; cancer of both ovaries in the NAPCT process with signs of increasing size; carcinomatosis lesions in the lower abdomen; metastases in retroperitoneal lymph nodes with pathomorphosis signs.
CA 125 ovarian cancer biomarker on May 6, 2012 was 705 U/ml. The result of electrocardiography on 17 July, 2012 was sinus tachycardia, heart rate 95 beats/min, normal electrical heart axis.
The complete blood count on July 17, 2012 was unremarkable except platelets 200×10 9 /l, ESR 44 mm/hour. Urine analysis result was unremarkable.
CA 125 ovarian cancer biomarker on July 16, 2012 was 563 U/ml.
CT findings of the abdominal and pelvic organs on July 25, 2012 were: ovarian cancer with conglomerate formation of carcinogenesis of pelvis (on the right 2 solid formations with bumpy contours with size of 102×52×77 mm and 85×79×68 mm, on the left a formation with size of 83×57×95 mm, density from +34 to 55 HU) on the background of NAPCT; formation of perirectal tissue with involving in this process of the rectum upper ampulla and of the distal sigmoid colon; signs of abdomen and pelvis carcinomatosis; hepatomegaly. In comparison with data from the CT scan from March 17, 2012, there was marked ascites regression with growth of the formation in the pelvis.
Beginning July 26, 2012 the 6th NAPCT course was carried out by the scheme of: Gemzar (gemcitabine) 1400 mg on the 1st and 8th days, Caelyx (doxorubicin) 60 mg with detoxification (saline solution #12, glucose-insulin-potassium infusion #3) and antiemetic (Ondem (ondansetron) 8 mg, #3, Metoclopramide 2.0 ml, #20), corticosteroids (dexamethasone 8 mg, #7, prednisolone 30 mg, #3) therapy.
The complete blood count on August 2, 2012 was unremarkable except leukocytes were 9.9×10 9 /l, platelets were 145×10 9 /l, ESR was 38 mm/hour. She was discharged in moderately severe condition caused by the oncologic disease under observation of the MOCA polyclinic.
During the NAPCT course the patient began complaining of partial and then complete alopecia, diarrhea, teeth vacillation, severe decline in working capacity, and sleep disturbance. Oncologic surgeon consultation results: because of metastatic disease progression on the upper sections of the colon, palliative surgery was recommended with moving of colostomy to the anterior abdominal side. The patient refused the surgery. She was discharged at home under observation of a local therapist.
August 19, 2012 the patient consulted with oncologists of a research group working in the Republican Scientific Center for Emergency Medicine at the National Medical Holding Center. Considering the disease history, moderately severe condition, and informed consent to the treatment, we decided to use the technique of "analimentary detoxification" (ANADET) based on the principle of weight loss therapy [11, 12] .
The mechanism of ANADET is based on a weight loss method using a very low-calorie diet and physical activity, in which the body becomes able to recycle unwanted cells, including changed/tumor cells, as a source of power/energy [13, 14] . Duration of the ANADET is 10 to 35 days, depending on the disease and patient characteristics.
One of the main provisions of the treatment is to maintain the target body weight. Reducing diet to 300-400 kcal/day, physical activity is at least 10 000 steps/day. The reduced diet includes very low calorie vegetables. A Hoffmann-La Roche pedometer was used for measuring walking activity.
At the time (August 19, 2012) the patient was in moderately severe condition caused by the progressive oncologic disease. There was a painful syndrome, becoming worse 1.5-2 hours after eating. The laparocentesis site became profusely wet and formed the skin-peritoneal fistula from 16 March 2012. Blood pressure was 145/90 mm Hg. Body weight was 74 kg, height was 175 cm, and body mass index (BMI) was 24.2 kg/m 2 . Skin turgor index (thickness of subcutaneous fat) was: mean inside of the forearm was 56 mm (normally it is up to 10 mm), the mesogastric umbilical region was 100 mm Biochemical blood test results: total protein 73.3 g/l, urea 2.4 mmol/l, creatinine 79 umol/l, glucose 2.7 mmol/l, ALT 30 U/l, AST 32 U/l, total bilirubin 11.9 umol/l, and cholesterol 5.6 mmol/l. Coprogram was unformed, no mucus or pus, fat+.
During the first 10-15 days of the treatment, the patient complained of headache, nausea, ichorrhea from the genital tract, skin itching, muddy urine with occasional dysuria with stranguria, and fever up to 38.3°C, which were stopped in 2-3 days due to compliance with the treatment recommendations. There was a healing of the skin-abdominal fistula site, which became dry. unremarkable. CA 125 ovarian cancer biomarker on November 27, 2012 was 418 U/ml. The site of the skin-abdominal fistula was dry. The patient complained of smearing bleeding from the genital tract. Tumor cells were not found in the smear from the genital tract secretions.
MRI scan results of pelvic organs on November 14, 2012: MRI image of a pelvic cystic formation (a single chamber formation with size of 62×56×47 mm and on the inner contour there was a tissue inclusion up to 9 mm). Metastatic lesion of iliac lymph nodes on both sides (in the iliac region on the left and on the right were determined conglomerates of hyperplastic lymph nodes with size of 66×55×50 mm and 60×56×53 mm, respectively).
The results of pelvic ultrasound on November 23, 2012: Ovarian cancer was present during the treatment. In the right iliac region there was a cystic formation with size of 55×43×63 mm with single hyperechoic inclusions. In the left iliac region there was a cystic formation with size of 64×40 mm with single internal partitions. In the right of the uterus in the iliac region there was defined a cystic structure with the presence of elongated internal partition with size of 59×28×63 mm. There was stabilization of the oncologic process. Along the left iliac vessels there was defined a hypoechoic formation with size of 31×19 mm, and on the right a hypoechoic inhomogeneous formation with size of 45×40 mm with the presence of multiple calcifications (Figure 2) .
Clinical, laboratory, and instrumental results after 6 months therapy: Body mass was 53 kg (minus 21 kg [28% of the initial]). Blood pressure was 115/80 mm Hg. On the basis of the achieved positive clinical and laboratory parameters, we recommended the patient achieve a body weight in the range of 52-54 kg. The complete blood count on February 28, 2013: hemoglobin 136 g/l, platelets 224×10 9 /l, ESR 10 mm/hour. Biochemical blood test: total protein 74 g/l, urea 6.5 mmol/l, cholesterol 4.0 mmol/l, and the rest were unremarkable. Urine analysis was in the normal range. CA 125 ovarian cancer biomarker on February 7, 2013 was 384 U/ml. The patient had no complaints and her performance was fully restored.
The results of pelvic ultrasound on February 8, 2013: Ovarian cancer was present after the treatment. In the right of the ovarian projection there was a retained anechoic liquid formation with size of 43×63 mm with single hyperechoic inclusions, in the left projection an anechoic formation with size of 63×31 mm; on the right of the uterus we defined an anechoic elongated formation with the internal partition with size of 36×63 mm. Along the iliac vessels there was a retained hypoechoic formation with size of 58×43 mm on the right side and 56×38 mm on the left side, which had many calcifications and destruction cavities inside. This marks the stabilization of the oncologic process. 47×23 mm on the right side and 52×33 mm on the left side with many calcifications and destruction cavities inside. This represents the stabilization of the oncologic process ( Figure 3 ).
While overweight was reduced, it was essential to determine what kind of tissue the weight loss was occurring in.
Comparative results obtained using a Tanita SC-330 body composition analyzer (Japan) before and after 6 months of the treatment are shown in Table 1 . Table 1 data shows that the weight loss of the patient was due to adipose tissue. At the same time the percentage of water and muscle tissue were increased significantly, whereas an actual increase of muscle mass did not happen. Water mass decreased, which is apparently connected with the decreased ascites and peripheral edema. Importantly, while there was reduction of fat mass, there was no change in lean body mass (lean tissue). These data may indicate that the weight loss achieved through the ANADET methodology takes place only due to reduced body fat mass, while the absolute level of lean mass, including muscle and bone mass, is unchanged.
As shown in Table 1 , the overweight reduction led to improving indicators such as metabolic age, basal metabolic rate, and impedance.
It is interesting to note that during the observation period (17 months) after the start of the treatment, the tumor growth was observed as body mass increased (ultrasound data), which was due to non-adherence to the recommended diet. However, while the patient was losing the gained body mass, tumors shrank or disappeared (ultrasound data).
Thus, as a result of our treatment method, there was reversion of end-stage epithelial invasive ovarian carcinoma in ovarian cysts.
Discussion
Of all female genital organ cancers, ovarian cancer is the leading cause of mortality [15] . The majority of women with metastatic ovarian cancer die with minimal (2 cm) residual intraperitoneal tumor remaining after initial laparotomy and current cytoreductive therapy. They have a 5-year survival of only 20% [16] .
In most cases, ovarian cancer develops in women over 50 years old [17] . Ovarian cancer developing in young women is characterized by chemoresistance, malignant current, and low survival [18] . One-year overall survival changed from 73% (95% confidence interval ( Based on symptoms before the development of ovarian cancer, such as irregular menstruation and then amenorrhea, and overweight, we can assume that polycystic ovaries syndrome (PCOS) can precede ovarian cancer. The criteria for the PCOS diagnosis are hyperandrogenism, ultrasound definition of cysts, hormonal disorders, and overweight [21] . Overweight and dysmetabolic disorders are constant companions of PCOS [22] .
Medline and Embase databases (1968-2008) including 19
studies showed the association between PCOS and gynecological cancers. A meta-analysis of the data suggests that women with PCOS are more likely to develop cancer of the endometrium (OR 2.70, 95% CI 1.00-7.29) and ovarian cancer (OR 2.52, 95% CI 1.08-5.89) [23] .
The risk factors increased proportionally to BMI, indicating that the metabolic profile of obese women with PCOS is more unfavorable than that of non-obese patients [24] .
Weight loss is one of the basic methods of PCOS therapy [25] . In recent years, more and more researchers pay attention to methods of weight loss as a main factor to control both PCOS and its complications [26] .
Many studies show the relationship between the development of neoplastic diseases of female genitals (ovary and uterus) and presence of overweight [27, 28] .
Approximately 60% to 90% of patients with ovarian cancer and endometrial cancer have overweight or obesity [29, 30] . Some studies have indicated obesity is a negative prognostic indicator for survival [31, 32] , while others did not show a significant difference in overall outcomes [33] . Large cohorts of ovarian cancer patients have demonstrated that the risk of ovarian cancer mortality is increased among those with higher BMI [34, 35] .
Obesity increases risk of several cancers, including breast, endometrium, kidney, esophageal adenocarcinoma, and colon cancers [36] . Overweight or obese cancer survivors may suffer from obesity-related comorbidities, including type II diabetes, hypertension, cardiovascular disease, osteoarthritis, and pulmonary disease [37] .
In the last several years, researchers have begun to pay attention to the therapeutic power of the factors leading to weight loss in cancer diseases [38, 39] , including ovarian cancer [40] .
Cancer development is accompanied by decrease of body weight [41] . One population-based cohort study suggested that weight loss pre-to post-diagnosis may increase risk of mortality in women with breast cancer [42] . This reduction of body weight is associated with growth and metastasis of the malignant tumor process in which, even in overweight patients, muscle loss occurs [43] . If body weight of a patient is reduced due only to reduced fat mass, the cancer cells will experience a lack of nutrients for their growth, which can lead to a cytoreductive process [44] .
In 2006, the American Cancer Society recommended that patients with cancer maintain normal weight, increase physical activity, and eat a diet low in fat and refined carbohydrates and high in vegetables and fruits, as a potential aid to some aspects of prognosis, acknowledging the lack of definitive data [45] .
A positive effect of a weight loss therapy on cancer is described in a broad review article [46] . Evidence that diet can prevent cancer or the recurrence of cancer is mounting. In the Women's Intervention Nutrition Study, involving breast cancer patients who were on curative therapy, a low-fat diet was associated with reduced risk for cancer recurrence, particularly in those with estrogen-receptor negative cancers [47] .
What is the mechanism of healing of a patient using a lowcalorie diet for treatment of cancer? One of explanation could be that the cancer cells, for their own growth and reproduction, use the glucose, fatty acids, ketones, lactate, cholesterol, and other metabolites of fats and carbohydrates metabolism [48, 49] . Hyperglycemia and hyperlipidemia contribute to the growth of tumor cells [50, 51] . Consequently, if intake of food calories is restricted, conditions are created that will limit "fuel" for cancer cells [52] . In addition, because the body needs nutrients, a "search engine" activates metabolic substances inside own body [53, 54] , in which the tumor cells can serve as a source of organic substances [55, 56] .
The very-low-carbohydrate diet strategy is aimed at starving cancer cells that are dependent on glucose, which has both direct and indirect effects on tumor proliferation [57] .
In recent years, interest in dietary manipulations in the treatment of cancer has increased, but the optimal strategies are not known. In preclinical studies, metabolic dietary therapies, such as calorie restriction, fasting, and ketogenic diets, have been shown to slow the growth of cancer, but few human clinical trials have been conducted [58, 59] .
Several studies have investigated the relationship between weight gain after diagnosis and prognosis [60] , of which 3 reported increased recurrence risk or decreased survival with weight gain [61] .
As the link between obesity and metabolic syndrome and cancer becomes clearer, the need to determine the optimal way to incorporate dietary manipulation into the treatment of cancer patients becomes increasingly important [62] . Metabolic-based therapies, such as caloric restriction, intermittent fasting, and a ketogenic diet, have the ability to decrease the incidence of spontaneous tumors and slow the growth of primary tumors, and may have an effect on distant metastases.
For the first time ever, a randomized controlled trial that uses calorie restriction as a treatment for cancer -and measures a cancer-related outcome -was approved by the institutional review board at Duke University in Durham, North Carolina, and is on its way to the clinic [63] [64] [65] .
Conclusions
The patient in this case report and treatment program had been previously regarded as incurable by existing official methods of specific oncological treatment.
On the basis of the treatment, ovarian cancer was changed to small ovarian cysts. An analgesic effect was also achieved, without use of narcotic or non-narcotic analgesics. The cytoreversible processes have been documented by our laboratory and instrumental data.
The evidence for weight loss therapy and cancer risk is inadequate and inconclusive. However, we have obtained some positive evidence for risk reduction of ovarian cancer by using weight loss therapy.
The mechanisms behind these differences remain to be elucidated. Further research is also needed to determine the various amounts and intensities of caloric restriction diet and physical exercise required for optimum cancer prevention, recovery, and survival.
Future research with a larger study cohort and longer follow-up is needed to further investigate the role of caloric restriction diet in cancer cell changes in women with ovarian cancer. Further research is also needed to evaluate the potential effects of body composition changes on ovarian cancer outcomes. 
